The maintenance of hippocampal pyramidal neuron populations is dependent on the modulation of specific cell cycle regulators by thyroid hormones.
The onset of adult hypothyroidism causes neuronal damage in the CA3 hippocampal region, which is attenuated by T(4) administration. We analyzed the expression of molecular proliferation markers (Cyclin D1 and PCNA), cellular damage-arrest (p53 and p21), and apoptosis (Bax/Bcl-2 index) in the hippocampus of hypothyroid (methimazole; 60 mg/kg) or thyroid replaced (T(4), 20 microg/kg; MMI+T(4) or T(3), 20 microg/kg; MMI+T(3)) adult male rats. Histological analysis showed that hypothyroid animals exhibit significant neuronal damage in all regions of the hippocampus accompanied by the triggering of the apoptotic pathway (increases in p53, p21 and the Bax/Bcl-2 index) and no changes in proliferation (Cyclin D1 and PCNA). MMI+T(4) replaced animals were completely protected with no changes in molecular markers. In contrast, MMI+T(3) replaced animals showed partial protection in which, although pro-apoptotic effects remained (increase in the Bax/Bcl-2), proliferative mechanisms were triggered (increase in p53, Cyclin D1 and PCNA expression). Our results indicate that thyroid hormones participate in the maintenance of the hippocampal neuronal population even in adulthood, suggesting that THs have different physiological roles as neuronal survival factors: T(4) prevents the activation of apoptotic pathways, whereas T(3) activates cell differentiation and proliferation mechanisms.